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Abstract 
Objective. Print-based health promotion interventions are being phased out to bring forth 
more appealing and assessable new technology applications. This review aimed to evaluate the 
current literature on the use of mobile text messaging and similar electronic technology interventions 
in the area of skin cancer prevention.  
Method. A search of studies guided by Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) was conducted on mobile technology interventions for improving skin 
cancer prevention in the electronic databases PubMed, MEDLINE, Cumulative Index to Nursing and 
Allied Health Literature (CINAHL), and PsycINFO. 
Results. Overall, 136 articles were screened for eligibility between 2001 (earliest relevant 
article found) and November 2015. Eight studies fulfilled the inclusion criteria and were reviewed 
according to the PRISMA guidelines. Of these, five were RCTs, two were controlled clinical trials, and 
one was a cohort study. Five studies used text messages as an intervention, two used mobile phone 
applications, and another used electronic messages via email. All studies resulted in self-reported 
behaviour change in at least some of their outcome measures (e.g., sunscreen application, seeking 
shade, or overall sun protection such as wide-brimmed hats and sunglasses).  
 Conclusion. While the behaviour change outcomes are promising, the lack of change in more 
objective measures such as sunburn indicates a need to further improve mobile phone technology-
delivered interventions in order to have a greater impact on skin cancer prevention. Future studies 
may consider the use of objective outcome measures (e.g., sunscreen weight), electronic diaries, or 
behavioural outcomes in social networks.  
 
  
 Funding. Cancer Council Queensland (CCQ) Research Project Grant (APP1081370).  
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Introduction 
 
Skin cancer is a major public health problem in Australia. Australia has the highest incidence rate of 
melanoma in the world, 40.5/100,000 for men and 30.0/100,000 for women, due to the outdoor 
lifestyle of being exposed to regular ultraviolet (UV) radiation (Ferlay et al., 2013). These rates are 
more than double compared to other countries with a large proportion of fair skinned people such as 
the United States (US) (28.2/100,000 for men and 16.8/100,000 for women) or the United Kingdom 
(UK) (13.7/100,000 for men and 15.6/100,000 for women) (Ferlay et al., 2013; National Cancer 
Institute, 2012).  
In Australia, melanoma is the most common cancer in young people 15 to 44 years 
(Australian Institute of Health and Welfare, 2010). Keratinocyte skin cancers, comprised of both basal 
cell carcinomas (BCC) and squamous cell carcinoma (SCC), also have high incidence rates in 
Australia (1,170/100,000 per year) (Rowell et al., 2015). Keratinocyte cancers cost an estimated $703 
million AUD for diagnosis, treatment, and pathology during 2015, while the total cost of treatment for 
melanomas in 2012 was over $70 million AUD. These costs place an increasing burden on the 
Australian health care system (Fransen et al., 2012; Gordon and Rowell, 2015); however, skin cancer 
prevention initiatives can be highly cost-effective (Gordon and Rowell, 2015). 
Over the past three decades, Australia has successfully implemented, disseminated, and 
evaluated skin cancer prevention campaigns such as ‘Slip! Slop! Slap!’ and ‘protect yourself in five 
ways from skin cancer’ using standard public health and media message channels (e.g., posters, 
brochures, television, radio, and newspaper advertising) (Dobbinson et al., 2008; Montague et al., 
2001; Volkov et al., 2013). These programs have led to positive sun-related behaviour changes and 
attitudes, and may have contributed to the plateaued or reduced skin cancer incidence rates in young 
Australians (Baade et al., 2015; Olsen et al., 2015). Campaigns in the US and UK draw on similar 
experiences to the Australian health promotion programs, but the change in the populations’ media 
consumption patterns require a need to illustrate the link between previous approaches and new 
technologies (Diffey and Norridge, 2009).    
Against a backdrop of community-wide awareness campaigns, the reduction in skin cancer 
incidence could be further accelerated via the roll-out of individually tailored health promotion 
interventions using mobile phones. Increasingly, print-based media promotions are being phased out 
to bring forth the more appealing and accessible avenues to reach younger audiences which include 
web-based, interactive multimedia, or mobile phones-delivered pathways (Free et al., 2013).   The 
mobility and popularity of mobile technologies means that many people carry these devices with them 
wherever they go; this portability allows temporal synchronisation of the intervention delivery so that 
the intervention can capture an individual’s attention when it is most relevant (Free et al., 2013). Text 
messaging using short-message service (SMS) has become a popular form of social communication, 
with more regular use reported among young Australians (93% of 18 to 39 year olds) (Australian 
Bureau of Statistics (ABS), 2007, 2008). Due to the mobile phone culture, health promotion 
interventions addressing a wide range of behaviours have been delivered through mobile technology 
especially text messaging (Cole-Lewis and Kershaw, 2010; Fjeldsoe et al., 2009; Fjeldsoe et al., 
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2010). These  interventions have demonstrated efficacy in changing health behaviours including 
physical activity, healthy eating, and sun protection in the short-term, but not enough is known about 
their long-term effectiveness (Cole-Lewis and Kershaw, 2010; Fjeldsoe et al., 2009; Fjeldsoe et al., 
2010). Important features of text-message delivered interventions include their ability to deliver 
interactive dialogue, tailored content, and quick responsiveness to participants’ needs. Furthermore, 
the sound or vibration associated with the arrival of a text message may trigger an operant 
conditioning response, with very few people easily resisting to check an incoming message (Lewis, 
2014). Mobile phone applications (“apps”) have also been applied extensively to the area of 
healthcare. Apps are pre-installed software on smartphones and portable tablets ranging from books 
to exercise tools. In recent years with the increase use of smartphones, there has been a substantial 
interest in apps due to their high user engagement and persuasive impact on the user’s attitude 
(Bellman et al., 2011).  
An estimated seven billion people worldwide have access to mobile phones (World Health 
Organisation [WHO], 2011), allowing information to reach the vast majority of the community in a 
cost-effective manner (Fjeldsoe et al., 2009). While several previous reviews have assessed the 
impact of text-message delivered interventions more widely, this review focusses on the use of mobile 
text messaging and similar electronic technology interventions or skin cancer prevention. Therefore, 
the purpose of this review was to evaluate the current literature on their use of mobile text messaging 
and similar electronic technology interventions on skin cancer prevention outcomes and to assess 
how health promotion programs can utilise mobile technologies to achieve behaviour change. 
 
Methods 
 
Inclusion and exclusion criteria 
 
This review was undertaken according to Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (PRISMA) guidelines. Studies that evaluated mobile technology interventions for 
skin cancer prevention were included. Articles that included mobile text messaging and similar 
electronic technology interventions which reported at least one outcome measure of skin cancer 
prevention-related behaviours were also eligible. Review articles, as well as any books, conference 
proceedings, editorials, magazine and newspaper articles, reports, and any other web-based lay 
health articles were excluded. Studies that covered skin cancer risk, dermatology, or telemedicine but 
did not report on skin cancer prevention behaviour outcomes were excluded. Eligible study designs 
included randomised controlled trials (RCTs), controlled clinical trials, and pre-post one arm studies. 
Participants were both men and women of all ages. 
 
Search strategy for identification of selected studies  
 
A search of studies on mobile technology interventions for improving skin cancer prevention 
was performed in the electronic databases PubMed, MEDLINE, Cumulative Index to Nursing and 
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Allied Health Literature (CINAHL), and PsycINFO conducted between 2001 (earliest relevant article 
found) and November 2015. The main Medical Subject Heading (MeSH) terms used were: ‘mobile 
phone*’, ‘cell phone*’, ‘wearable technolog*’, ‘smartphone*, AND ‘skin cancer’ OR ‘melanoma’ OR 
‘skin neoplasm’. The search was limited to English-language publications. Titles and abstracts were 
screened for eligibility from the electronic databases (n = 118). An additional two papers were 
identified by searching the reference lists and 16 from similar articles of potentially eligible studies in 
order to assess for inclusion. Thus, a total of 136 articles were screened for eligibility (Figure 1).    
 
Data collection and extraction 
 
Two reviewers (LF and BD) independently screened the titles and abstracts of all identified 
studies. Potentially relevant studies were retrieved in full text, and further examined by both reviewers 
for eligibility. The quality of the studies was determined using the quality assessment tool for 
quantitative studies (Effective Public Health Practice Project (EPHPP), 2009a). The authors used this 
tool to make judgements about the extent of the bias that may be present in each of the studies and 
to rate the information in each component of the paper. These components were selection bias, study 
design, confounders, blinding, data collection methods, withdrawals and drop-outs, intervention 
integrity, and analysis appropriate to the question. The component ratings were scored as strong (1), 
moderate (2), or weak (3) according to the criteria in the quality assessment tool for quantitative 
studies dictionary (Effective Public Health Practice Project (EPHPP), 2009b). Any discrepancies were 
considered using the quality assessment tool, and a consensus score was collated as an overall 
global rating score. The global rating score was determined as either strong (1 = no weak ratings), 
moderate (2 = one weak rating), or weak (3 = two or more weak ratings). The percentage of studies 
which achieved a strong, moderate, or weak rating was summarised for each component and the 
overall global rating score, and presented in a stacked graph (Figure 2).  
 
Data synthesis  
 
 Data synthesis occurred October to November 2015. Study design was determined by 
examining the methods section of each paper and comparing it to the descriptions in the quality 
assessment tool for quantitative studies dictionary (Effective Public Health Practice Project (EPHPP), 
2009b). To determine the sample demographics, the authors gathered information regarding the 
number of participants that took part in the study, their age, gender, ethnicity, geographic location, 
and whether or not they were owners of a mobile phone (if so, which type). One author assessed the 
interventions (including the intervention and control groups), taking note of the intervention length. 
Another author determined whether the interventions for each paper were based on established 
health behaviour theories. Each of the studies main outcome measures and time points were 
compiled by one author. The significant and non-significant results were evaluated for each of the 
studies in regards to their effect on the primary outcome measures (e.g., sun safety behaviour). Tests 
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of statistical significance were used to determine the effectiveness of the intervention in each study. 
Limitations and future studies were based on information provided by the authors in each paper.  
 
Results 
 
The search strategy identified 56 references in PubMed and 62 references in MEDLINE, 
CINAHL, or PsycINFO (Figure 1). After reviewing titles and abstracts, 16 articles were retrieved in full 
text. After full-text screening, eight articles were eligible for this review. The reasons for excluding 
articles are listed in Figure 1. 
 
Characteristics of the participants 
 
Data extracted from the eight studies which met inclusion criteria are illustrated in Table 1. 
Table 1 presents an overview of the study design, participants, aims, interventions, and results. Five 
of the studies were RCTs (Armstrong et al., 2009; Buller et al., 2005; Gold et al., 2011; Szabo et al., 
2015; Youl et al., 2015), two were controlled clinical trials (Buller et al., 2015a, b;), and another was a 
cohort study (one group pre- and post-test analysis) (Hingle et al., 2014). All studies included both 
male and female participants. Most studies examined individuals aged 18 years and above, except 
Gold and colleagues (Gold et al., 2011) who included participants ages 16 to 29 years, and Hingle 
and colleagues (Hingle et al., 2014) who examined youth aged 11 to 14 years. All studies included 
community volunteers, except one (Buller et al., 2005) which recruited outdoor and indoor employees 
from an organisation/institution.      
 
Study design, device, and media 
 
 The interventions are summarised according to the authors’ descriptions in Table 1. Two 
studies were conducted in Australia (Gold et al., 2011; Youl et al., 2015), while the remaining six 
studies were delivered in the US (Armstrong et al., 2009; Buller et al., 2005; Buller et al., 2015a, b; 
Hingle et al., 2014; Szabo et al., 2015). In two studies (Buller et al., 2015a, b), participants were 
required to have access to a smartphone device in order to download the mobile phone app software 
required to complete the tasks of the intervention. Participants only needed access to a regular mobile 
phone to receive text messages for the other six studies (Armstrong et al., 2009; Buller et al., 2005; 
Gold et al., 2011; Hingle et al., 2014; Szabo et al., 2015; Youl et al., 2015). In terms of the use of 
media, five studies used text messages as an intervention (Armstrong et al., 2009; Gold et al., 2011; 
Hingle et al., 2014; Szabo et al., 2015; Youl et al., 2015), two used mobile phone applications (Buller 
et al., 2015a, b), and another used electronic messages delivered via an email system (Buller et al., 
2005).        
 
Intervention 
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 The duration of the interventions varied from six weeks (Armstrong et al., 2009) to 12 months 
(Youl et al., 2015), with two studies conducting an eight-week intervention (Buller et al., 2015a, b), 
another two studies conducting 12-week interventions (Hingle et al., 2014; Szabo et al., 2015), and 
another two (Buller et al., 2005; Gold et al., 2011) having a four-month intervention period. The 
interventions were developed based on classical health behaviour theories including Ajzen’s theory of 
planned behaviour (Gold et al., 2011), Bandura’s self-efficacy theory (Buller et al., 2005; Gold et al., 
2011), diffusion innovations theory (Hingle et al., 2014), health locus of control (Szabo et al., 2015), 
social cognitive theory (Buller et al., 2015b; Youl et al., 2015), the stages of change model (Szabo et 
al., 2015), and Weinstein’s precaution adoption process model (Gold et al., 2011). Only one study did 
not have a health behaviour theoretical basis (Armstrong et al., 2009). In five studies (Armstrong et 
al., 2009; Buller et al., 2005; Buller et al., 2015a, b; Szabo et al., 2015), the control group received no 
intervention (i.e., no text messages, no Go Sun Smart [GSS] program, or no mobile phone app). For 
one study (Gold et al., 2011), each intervention group acted as the control for the other group. One 
study (Hingle et al., 2014), did not report a control group but instead had a cohort pre- and post-test 
design. Over half of the studies utilised pre- and post-surveys (Armstrong et al., 2009; Buller et al., 
2005; Buller et al., 2015b; Gold et al., 2011; Hingle et al., 2014), while the remaining studies included 
pre-, mid-, and post-surveys. Text message interventions included prompts to maintain interest, and 
were personalised, short, humorous, visually appealing, messages about sun protection or sun 
exposure that commonly used informal language to relay content. All studies evaluated sun protection 
and sun exposure attitudes, intentions, or behaviours as one of the main outcomes (Table 1). 
Objectively measured sunscreen application was an outcome in one trial (Armstrong et al., 2009), 
while skin self-examination was included in another (Youl et al., 2015).  
 
Results extracted from reviewed articles  
 
 The text-message interventions provided sunscreen reminders or collected UV behaviour in 
the form of a diary. The mobile applications provided personalised sun protection advice based on UV 
forecasts, time, location, and personal information such as age, clothing coverage etc. Buller and 
colleagues (Buller et al., 2005) used a combination of mobile media channels including brochures, 
posters, newsletters, email messages, magnets, water bottles, banners, tents, and buttons.  
Results for the objectively and subjectively measured outcomes are summarised in Table 2. 
Armstrong and colleagues (Armstrong et al., 2009), and Szabo and colleagues (Szabo et al., 2015) 
reported significantly greater adherence rates of sunscreen use in the text-message reminder groups 
than the control groups. In five other studies, individuals in the text-message intervention groups were 
found to use shade significantly more, spend less time in the midday sun, had increased knowledge 
of skin cancer risk, or used more sun protection such as wide-brimmed hats and sunglasses 
compared to the control or comparison groups (Buller et al., 2005; Buller et al., 2015a, b; Hingle et al., 
2014; Szabo et al., 2015). Youl and colleagues found that compared to a physical activity message 
group (control group), text message interventions improved self-reported sun protection behaviours 
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overall as measured with the sun protection habits index (Glanz et al., 2009) and any type of skin self-
examination at 12-months follow-up (Youl et al., 2015), but not whole-body skin self-examination. 
Only one study reported a significant reduction in sunburn (Buller et al., 2005). Indicating the reach of 
text messages beyond the immediate recipient, two trials reported that text messages were shared 
among family and friends (Armstrong et al., 2009; Hingle et al., 2014).       
 
Limitations and future directions extracted from reviewed articles  
 
Several limitations were found in the reviewed papers. Non-representative sample frames or 
differential participation by people interested in sun protection was a common limitation (Buller et al., 
2015a, b; Hingle et al., 2014; Szabo et al., 2015; Youl et al., 2015). Commonly reported in research 
literature, social desirability or reporting bias (e.g., self-reporting) was another issue for the majority of 
studies (Buller et al., 2015a, b; Gold et al., 2011; Hingle et al., 2014; Szabo et al., 2015; Youl et al., 
2015). Equipment issues such as the failure to use the equipment appropriately or inability to assess 
certain aspects (Armstrong et al., 2009; Buller et al., 2015b) contributed to limited results. Technical 
difficulties were also mentioned as a limitation in one study (Gold et al., 2011). Some studies reported 
that observed changes were not evaluated as a function of message frequency or type (Gold et al., 
2011; Hingle et al., 2014; Youl et al., 2015). The skin cancer prevention programs reviewed here were 
developed based on classical health behaviour theories. Few studies assessed whether behaviour 
change was affected through the proposed theoretical pathways. Baker and colleagues could only 
find evidence for self-efficacy and outcomes expectations, but not the other social cognitive contract 
components in their study (Baker et al., 2016).  
Future directions recommended by study authors included longer follow-up periods 
(Armstrong et al., 2009; Hingle et al., 2014; Youl et al., 2015) and the use of enhanced monitoring 
technology to assess adherence to sunscreen application or other sun protection strategies more 
objectively. In the study by Armstrong and colleagues, the electronic adherence monitor sent an 
automatic SMS to the study database whenever the cap of the sunscreen container was removed, 
allowing for the recording of each date and time of opening (Armstrong et al., 2009). Study authors 
also highlighted a need for greater personalisation of the timing, frequency, or intensity of text 
message delivery according to individual user preferences to help reduce skin cancer outcomes 
(Armstrong et al., 2009; Buller et al., 2005; Youl et al., 2015). The electronic nature of the intervention 
delivery has a further advantage as they can be easily forwarded to friends and family, with two trials 
reporting that this had occurred among their participants (Armstrong et al., 2009; Hingle et al., 2014). 
 
Quality of studies 
 
 Most studies (Armstrong et al., 2009; Buller et al., 2005; Buller et al., 2015a, b; Gold et al., 
2011; Szabo et al., 2015; Youl et al., 2015) reported that randomisation adequately addressed 
equivalent distribution of confounders between the groups at baseline, while the remaining study 
(Hingle et al., 2014) aimed to correct for confounding in the statistical analysis. Blinding was achieved 
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for one of the studies (Hingle et al., 2014), where the assessors were blinded to the allocation of the 
participants to intervention or control group. Data collection tools were reported to have evidence for 
validity by all eight studies and reliable scores for three out of the eight studies (Buller et al., 2015a, b; 
Youl et al., 2015). The other five studies did not describe reliability (Armstrong et al., 2009; Buller et 
al., 2005; Gold et al., 2011; Hingle et al., 2014; Szabo et al., 2015). Withdrawals and drop-outs were 
reported in terms of numbers and/or reasons per group, and the percentage (range <60%-100%) was 
also noted for all studies except one (Hingle et al., 2014). Intervention integrity (i.e., the number of 
participants receiving the intended intervention, both in terms of frequency and intensity) was strong 
with 80 to 100% of the participants receiving the allocated intervention or exposure of interest in six 
out of the eight studies (Armstrong et al., 2009; Buller et al., 2005; Buller et al., 2015a; Gold et al., 
2011; Hingle et al., 2014; Szabo et al., 2015), and two were 60 to 79% (Buller et al., 2015b; Youl et 
al., 2015). Consistency of the intervention was measured in all eight studies. Similarly in all studies, 
the unit of allocation was either on a community/institutional or individual level, while the unit of 
analysis was only on an individual basis. The statistical methods were appropriate for the study 
design in all studies. The majority of studies were rated strong (Buller et al., 2015b; Hingle et al., 
2014; Szabo et al., 2015) or moderate (Armstrong et al., 2009; Buller et al., 2005; Buller et al., 2015a; 
Youl et al., 2015) on the quality assessment tool for quantitative studies, with one rating as weak 
(Gold et al., 2011) (Figure 2). The composite component ratings for each study from the two 
reviewers are presented in Supplementary Figures S1.  
 
Discussion 
 
Key findings 
 
Mobile phone-delivered intervention technologies are on the rise and likely to replace many 
print-based health promotion interventions in the near future. This review aimed to evaluate the 
current literature on mobile text messaging and similar electronic technology interventions to achieve 
skin cancer prevention-related behaviour changes. All studies resulted in self-reported behaviour 
change in at least some of their outcome measures (Table 2). Only one study included an objective 
outcome measure (electronic adherence monitor for sunscreen application) and found evidence for a 
significant intervention effect with the control group using significantly less sunscreen (Armstrong et 
al., 2009). Future studies need to consider including objective outcome measures as much as 
possible, besides electronic monitors, this could include measuring sunscreen weight (Diaz et al., 
2012), assessing sunscreen applications using swabbing, changes in skin colour using 
spectrophotometry (O'Riordan et al., 2005), using smart technology to monitor hat or sun shirt use 
remotely, or counting changes in the number of freckles or moles (Harrison et al., 1994). A significant 
barrier to objective measurements are the greater cost of data collection, and potential for 
inconvenience of participants compared to self-administered questionnaires. 
Reduction in sunburn is a particular desirable outcome of any skin cancer prevention 
intervention. Of the six studies which measured sunburn incidence (Buller et al., 2005; Buller et al., 
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2015a, b; Gold et al., 2011; Hingle et al., 2014; Youl et al., 2015), one study (Buller et al., 2005)  
achieved a significant reduction in self-reported sunburn. Electronic communication could be used to 
measure self-reported data in real-time, and sunburn could be assessed more objectively by asking 
participants to send photos of their skin on subsequent days after they reported spending time 
outdoors. However, using mobile phones to take photos could also have inherent issues such as 
privacy and security concerns (Shin et al., 2015).  
Two studies reported significantly greater adherence rates to sunscreen use in the text-
message reminder groups than the control groups (Armstrong et al., 2009; Szabo et al., 2015). Self-
reported outcomes are prone to social desirability bias. Youl and colleagues (2015) used an 
innovative physical activity attention-control design to control for the degree of contact with 
participants and found that text message interventions improved sun protection and any type of skin 
self-examination at 12-month follow-up compared to the physical activity intervention which had little 
change in these outcomes. This strategy helped to disentangle the true effect of the intervention from 
increased reporting due to being alerted to the outcome behaviour during the assessment sessions 
(Youl et al., 2015). Future studies could focus on greater individualisation of the interventions, for 
example, participants could be allowed to select the timing, frequency, or intensity of the text 
messages or message frequency could be tied to objectively-measured short-term outcomes. The 
electronic nature of the intervention delivery has a further advantage as text messages can be easily 
forwarded to friends and family, with two trials reporting that this had occurred among their 
participants (Armstrong et al., 2009; Hingle et al., 2014). Future studies may consider measuring 
behavioural outcomes in the social network of the participants to assess implementation and 
dissemination more formally.    
Significant positive changes of shade usage and spending less time in the sun are highly 
desirable for skin cancer prevention (Buller et al., 2015a, b; Hingle et al., 2014). Future studies could 
objectify environmental outcomes by allowing participants to send photos of the clothing or shade 
conditions. While sunscreen is a very commonly practiced sun protective behaviour (Stanton et al., 
2004), it is not unequivocally seen as a desirable method of sun protection, as some studies indicate 
that greater use of sunscreen may result in more sunburn because people feel better protected and 
willing to stay in the sun longer (Autier et al., 2007). Future studies could test the feasibility of using 
electronic or photographic diaries to obtain a more refined view of the temporal relationship between 
sunscreen use and sunburn. However, the quality of the photographs used to determine sunburn or 
sunscreen use via a mobile phone device could inherit some challenges in interpretation in regard to 
picture quality and colour balance of images (Boyce et al., 2011). Despite the desirable effect of skin 
cancer prevention, some studies have raised concern that protecting oneself from the harmful effects 
of UV using sun protection may reduce the probability of maintaining adequate vitamin D levels 
(Hossein-nezhad and Holick, 2013; Jensen et al., 2010; Lindqvist et al., 2016; Pludowski et al., 2013; 
White et al., 2013). Short periods of sun exposure to a larger body area have been found to be more 
beneficial for vitamin D than prolonged time in the sun (Hypponen and Power, 2007). However, 
individual sun exposure prescriptions are difficult to achieve, and fortified food and Vitamin D 
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supplements could be taken, if required, to reach recommended levels while keeping sun safe 
(Cancer Council Australia, 2014; van der Mei et al., 2007). 
According to the reviewed papers, there is a need to further enhance mobile phone 
technology interventions among the general population in order to determine the effect on skin cancer 
prevention. Future directions included the use of enhanced monitoring technology to assess 
adherence to sunscreen application more effectively (sending an automatic SMS a study database 
when the cap of a sunscreen container is removed, recording the dates and times of openings) 
(Armstrong et al., 2009), longer follow-up periods (Armstrong et al., 2009; Hingle et al., 2014; Youl et 
al., 2015), or greater personalisation of the timing, frequency, or intensity of text message delivery 
according to individual user preferences to help reduce skin cancer outcomes (Armstrong et al., 2009; 
Buller et al., 2005; Youl et al., 2015). As technological capabilities are advancing at a rapid rate, it is 
highly likely that future mobile technology interventions will need to be constantly updated and 
modernised in order to keep up with consumer preferences (Free et al., 2013). Finally, the 
sustainability of mobile phone technology interventions need to be investigated either focussing on 
specific participant groups (Szabo et al., 2015) or across the general population (Hingle et al., 2014; 
Youl et al., 2015). The skin cancer prevention programs reviewed here were developed based on 
classical health behaviour theories.  
 
Conclusions 
 
 Skin cancer is preventable and public health programs have reduced skin cancer incidence in 
Australia (Baade et al., 2015; Olsen et al., 2014; Olsen et al., 2015). In this review we have observed 
mobile phone technology interventions improving sun protection behaviours among recruited 
participants. The evidence from these articles is promising for mobile technologies, and many 
additional improvements have been suggested by the authors of previous studies that need to be 
tested in future trials.   
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